The association of cationic dye (pinacyanol, PC) with anionic dyes (ethyleosin, EE, or rhodamine 200 C, R200C), and also the interaction "dye+surfactant" has been investigated in aqueous solutions by visible spectroscopy and computer simulation. Cetylpyridinium bromide (CPB), sodium dodecylsulfate (SDS) and triton X-100 (TX) were used as cationic, anionic and non-ionic surfactants respectively. The formation of "dye+surfactant" associates takes place at low dye concentrations (≥10 -6 M) and concentrations of surfactant, which are much smaller than the critical micelle concentrations (CMC). In contrast, similar concentrations (10 -6 -10 -4 M) of small cations of tetramethylammonium or tetraethylammonium have no noticeable effect on the absorption spectra of the dye in the "dye+tetraalkylammonium salt" systems; it indicates the absence of formation of new compound between the dye and salt. The standard enthalpy of formation of "dye+dye" or "dye+surfactant" associates has been determined by AM1 and PM3 semiempirical methods. The computer simulation confirms that the formation of these associates is energetically beneficial.
Introduction
Recently, the development of spectralluminescent methods initiated the systematic studies of the association phenomenon involving dyes in solutions [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Such association is instrumentally fixed at relatively low molar concentrations of particles (from of 10 -7 to 10 -5 M) [1, 3-5, 10, 13, 14] . analysis of surfactants also [1, 2, 5, 7, 10] . Some publications [2, 5, 8, 12, 13] and PM3 methods work much more rapidly than the nonempirical methods and they give more Table 3 ). These values correspond to the most thermodynamically favourable association structure (hereinafter the value of the global energy minimum, kcal/mol). The interactions of dyes with surfactants were investigated for systems with differently charged components (e.g., EEwith a CPB + ), and for a system with nonionic surfactants. The absorption spectra of the "EE+CPB" system are presented on the Figure 2 . Interaction between PC + and anionic SDS (Figure 4 ) are similar to the system "EE+CPB". with subsequent addition of surfactant) were also observed for the system "R200C+CPB".
Results and discussion
On the basis of the results of the previous computer simulation for the study of the system "Dye1-Dye2-surfactant" it has been selected two such dyes and surfactants, so that the interaction of "Dye1-surfactant" was more thermodynamically profitable than "Dye1+Dye2" and, accordingly, was implemented in aqueous solutions. An analysis of the energy of intermolecular interactions ( Table 4 -6) leads to the conclusion that it is expedient to investigate the "PC+EE", "PC+TX", and "PC+SDS" systems. It should be noted that the theoretically grounded interaction between PC + and EEis observed actually due to the manifestation of strongly expressed π-electronic interactions. The absorption spectra of this system evidenced about it. On Spectrum 4 is experimentally obtained.
Its difference from the total spectrum shows the existence of the formation of associates according to the equilibrium: PC + + ЕЕ -PC + ·ЕЕ -(the structure of PC + ·ЕЕis presented on Figure 6 ; PM3 method; the interplanar distance along the axis 1 is 3.9 -4.2 angstrom). 
